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1 Introduction.
1.1 Notation. ne Lie algebra
( [Kac] ).
$\mathfrak{g}$ : affine Lie algebra over $\mathbb{Q}$ ,
$\mathfrak{h}\subset \mathfrak{g}$ : Cartan subalgebra, $d\in \mathfrak{h}$ : degree operator,
$I$ : index set of simple root,
$\mathrm{O}\in I$ : the $0$-vertex ($\mathrm{s}e\mathrm{e}$ [Kac, \S 4.8, Table Affl $\sim$ Aff3]),
$\Pi^{\vee}=\{h_{j}\}_{j\in I}\subset \mathfrak{h}$ : simple coroots, $\Pi=\{\alpha_{j}\}_{j\in I}\subset \mathfrak{y}*:$ simple roots,
$c= \sum_{j\in I}a_{j}^{\vee}h_{j}\in \mathfrak{h}$ : canonical central element,
6 : $\sum_{j\in I}$ $a_{j}a_{j}$ $\in \mathfrak{y}*$ : null root,
$\{\Lambda_{j}\}_{j\in I}$ : fundamental weights (i.e., $\Lambda_{j}(h_{k})=\delta_{jk}$ for $k\in I$ , and $\Lambda_{j}(d)=0$),
$P=\oplus_{j\in I}\mathbb{Z}\Lambda_{j}\oplus \mathbb{Z}a_{0}^{-1}\delta\subset \mathfrak{h}^{*}$ : integral weight lattice,
$r_{j}\in \mathrm{G}\mathrm{L}(\mathfrak{h}^{*})$ : simple reflection with respect to $\alpha_{j}$ ,
$W=\langle r_{j}|i\in I\rangle\subset \mathrm{G}\mathrm{L}(\mathfrak{h}^{*})$ : Weyl group of $\mathrm{g}$ ,
$U_{q}(\emptyset)$ : quantum afline $\mathrm{a}\mathrm{l}\mathrm{g}\mathrm{e}\mathrm{b}\mathrm{r}\mathrm{a}/\mathbb{Q}(q)$ with the degree operator $q^{d}$ ,
$U_{q}’(\mathfrak{g})$ : quantum affine $\mathrm{a}\mathrm{l}\mathrm{g}\mathrm{e}\mathrm{b}\mathrm{r}\mathrm{a}/\mathrm{Q}(q)$ without the degree operator $q^{d}$ .
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1.2 Littelmann’s Path crystal. Path , $\pi$ :
$[0,1]arrow \mathfrak{h}_{\mathrm{R}}^{*}:=\mathbb{R}\otimes_{\mathbb{Q}}\mathfrak{h}^{*}$ , $\pi(0)=0$ $\pi(1)\in P$ .
, Lakshmibai-Seshadri path (LS path ) path
;shape $\lambda\in P$ LS path , , $W\lambda$
$\underline{\nu}$ : $\nu_{1},$ $\nu_{2},$ $\ldots,$ $\nu_{\epsilon}$ $\underline{\sigma}$ : $0=\sigma_{0}<\sigma_{1}<\sigma_{2}<\cdots<\sigma_{\epsilon}=1$
$(\underline{\nu};\underline{\sigma})$ path ( \S 2.1 ). $\mathrm{B}(\lambda)$ shape A $\mathrm{L}\mathrm{S}$ path
. $\mathrm{B}(\lambda)$ , root operators $e_{j},$ $f_{j},$ $j\in I$ , , crystal
. (root operator \S 2.2 ).
1.3 What is the crystal $\mathrm{B}(\lambda)$ ? Affine Lie algebra (7) integral weight $\#\mathrm{h}$ ,
canonical central element $c\in \mathfrak{h}$ pairing , positive level ,
negative level , , level-zero 3 :
$\lambda$ positive level (resp., level-zero, negative level) , $W\lambda$ dominant
integral weight (resp., level-z$e\mathrm{r}\mathrm{o}$ dominant integral weight, antidominant in.tegral
weight) – , $\lambda\in P$ level-zero
dominant ,
$\lambda(c)=0$ , $\lambda(h_{j})\in \mathbb{Z}_{\geq 0}$ for every $j\in I_{0}:=I\backslash \{0\}$
.
LS path , $w\in W$ $\mathrm{B}(w\lambda)=\mathrm{B}(\lambda)$
(Remark 2.1.6 ) , $\mathrm{B}(\lambda)$ crystal
, $\lambda\in P$
(1) dominant integral weight,
(2) level-zero dominant integral weight, ,
(3) antidominant integral weight
. , (1) dominant (resp., (3) antidom-
inant) , $\mathrm{B}(\lambda)$ highest (resp. lowest) weight $\lambda$ integrable
highest (resp. lowest) weight $U_{q}(\mathfrak{g})$-module crystal base , crystal ,
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( $[\mathrm{J}$ , Corollary 6.4.27], [Kasl, Theorem 4.1]).
,
$\mathrm{Q}$ . $\lambda\in P$ level-zero do n8nt , shape $\lambda$ $\mathrm{L}\mathrm{S}$ path
crystal $\mathrm{B}(\lambda)$ crystal ?
$\text{ }$ , level-zero fundamental weight $\varpi:,$ $i\in I_{0}=I\backslash \{0\},$ $\text{ }$
$\varpi_{i}:=\Lambda_{1}-a_{i}^{\vee}\Lambda_{0}$
. , , [NS1], [NS2] , $\lambda=m\varpi_{i},$ $m\in \mathbb{Z}_{\geq 0},$ $i\in I_{0}$ ,
, $\mathrm{B}(\lambda)$ crystal , extremal weight $U_{q}(\mathfrak{g})\ovalbox{\tt\small REJECT}$
module crystal $\mathrm{b}\mathrm{a}s\mathrm{e}$ ( extremal
weight module [Kas2] ) , [NS4] ,
$\lambda$ – level-zero dominant $\mathrm{B}(\lambda)$ crystal structure
. , [NS4] .
2 Littelmann’s path crystal.
, Littelmann path crystal
. , [L1] [L2] . , $\lambda\in P$ .
2.1 Lakshmibai-Seshadri paths. Path , $\pi$ :
$[0,1]arrow$ $:=\mathrm{R}\otimes_{\mathbb{Q}}\mathfrak{h}^{*}$ , $\pi(0)=0$ $\pi(1)\in P$ .
, Lakshmibai-Seshadri path
.
Definition 2.1.1. $\pi=(\underline{\nu};\underline{\sigma})$ integral weight $\underline{\nu}$ : $\nu_{1},$ $\nu_{2},$ $\ldots,$ $\nu_{\theta}$
$\underline{\sigma}$ : $0=\sigma_{0}<\sigma_{1}<\cdots<\sigma_{s}=1$ . $\pi=(\underline{\nu};\underline{\sigma})$
$\pi$ : $[0,1]arrow$ :
$\pi(t)=,\sum_{u=1}^{u-1}(\sigma_{u’}-\sigma_{u’-1})\nu_{u’}+(t-\sigma_{u-1})\nu_{u}$
(2.1.1)
for $\sigma_{u-1}\leq t\leq\sigma_{u},$ $1\leq u\leq s$ .
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Definition 2.1.2. $\mu,$ $\nu\in W\lambda$ , $W\lambda$ $\mu=$
$\nu_{0},$ $\nu_{1},$ $\ldots$ , $\nu_{k}=\nu$ positive real root $\xi_{1}$ , C2, . . . , $\xi_{k}$ , $\mu>\nu$
: $l=1,2,$ $\ldots,$ $k$ , $\nu_{l}=r_{\xi_{l}}(\nu_{\mathrm{t}-1})$ -1 $(\xi_{l}^{\vee})<0$ .
, positive real root $\xi$ , $r_{\xi}$ $\xi$ reflection , $\xi^{\vee}$ $\xi$
dual root . $\mu>\nu$ , dist $(\mu, \nu)$
$k$ .
Definition 2.1.3. $0<\sigma<1$ , $\mu,$ $\nu\in W\lambda,$ $\mu\geq\nu$ . $(\mu, \nu)$
$\sigma$-chain , (1) (2) $W\lambda$ $\mu=\nu_{0}>\nu_{1}>$
. . $>\nu_{k}=\nu$ :
(1) $\mu=\nu_{0}=\nu$ ( , $k=0$),
(2) $k\geq 1$ , $l=1,2,$ $\ldots$ , $k$ , dist $(\nu_{\mathrm{t}-1}, \nu_{\mathrm{t}})=1$ , , $\nu_{l-1}(\xi_{l}^{\vee})\in$
$\sigma^{-1}\mathbb{Z}_{<0}$ , & $\nu_{l}=r_{\xi_{l}}(\nu_{l-1})$ – positive real
root ($\nu_{l-1}>\nu_{l}$ , , dist $(\nu_{l-1},$ $\nu_{l})=1$ ).
, $\pi=(\underline{\nu};\underline{\sigma})$ , $(\mathrm{L}\mathrm{S})$ , $W\lambda$ $\underline{\nu}$ : $\nu_{1},$ $\nu_{2},$ $\ldots,$ $\nu_{s}$
2: $0=\sigma_{0}<\sigma_{1}<\cdots<\sigma_{s}=1$ :
$(\mathrm{L}\mathrm{S})$ $u=1,2,$ $\ldots,$ $s-1$ $(\nu_{u}, \nu_{u+1})$ $\sigma_{u^{-}}$
chain .
Lemma 2.1.4 ( $[\mathrm{L}2$ , Lemma 4.5 $\mathrm{a}$) $])$ . $(\mathrm{L}\mathrm{S})$ $\pi=(\underline{\nu};\underline{\sigma})$
(2.1.1) $\pi$ : $[0,1]arrow$ , $\pi(0)=0$
$\pi(1)\in P$ , $\pi$ path .
Definition 2.1.5. $(\mathrm{L}\mathrm{S})$ $\pi=(\underline{\nu};\underline{\sigma})$ (2.1.1)
path $\pi$ : $[0,1]arrow \mathfrak{h}_{\mathrm{R}}^{*}$ , shape $\lambda$ Lakshmibai-Seshadri path (LS path
) . $\mathrm{B}(\lambda)$ shape $\lambda$ $\mathrm{L}\mathrm{S}$ path .
Remark 2.1.6. LS path : $\lambda\in P$
$w\in W$ , $\mathrm{B}(\lambda)=\mathrm{B}(w\lambda)$
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2.2 Root operators. $\pi\in \mathrm{B}(\lambda)$ $j\in I$ ,
$H_{j}^{\pi}(t):=(\pi(t))(h_{j})$ for $t\in[0,1]$ , $m_{j}^{\pi}:= \min\{H_{j}^{\pi}(t)|t\in[0,1]\}$ ,
.
Remark 2.2.1 ( $[\mathrm{L}2$ , Lemma 4.5 $\mathrm{d}$) $])$ . $H_{j}^{\pi}(t)$ .
, $m_{j}^{\pi}$ $0$ , $H_{j}^{\pi}(1)-m_{j}^{\pi}$ $0$ .
, , (raising) root operator $e_{j},$ $j\in I$ ,
. , $m_{j}^{\pi}=0$ , $e_{j}\pi:=0$ . , $0$ $\mathrm{B}(\lambda)$
symbol . $m_{j}^{\pi}\leq-1$ ,
$(e_{j}\pi)(t)=\{$
$\pi(t)$ if $0\leq t\leq t_{0}$ ,
$\pi(i_{0})+r_{j}(\pi(t)-\pi(t_{0}))$ if $t_{0}\leq t\leq t_{1}$ ,




(Remark 2.2.1 , $H_{j}^{\pi}(i)[]\mathrm{h}[t_{0},$ $t_{1}]$ ).
, (lowering) root operator $f_{j},$ $j\in I$ , , $H_{j}^{\pi}(1)-m_{j}^{\pi}=1$ ,
$f_{j}\pi:=0$ , $H_{j}^{\pi}(1)-m_{j}^{\pi}\geq 1$ ,
$(f_{j}\pi)(t)=\{$
$\pi(t)$ if $0\leq t\leq t_{0}$ ,
$\pi(t_{0})+r_{j}(\pi(t)-\pi(t_{0}))$ if $t_{0}\leq t\leq t_{1}$ ,




(Remark 2.2.1 , $H_{j}^{\pi}$ ( $t\rangle$ [to, $t_{1}]$ ).
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Theorem 2.2.2 $([\mathrm{L}2,$ \S 2, \S 4] $)$ . $\pi\in \mathrm{B}(\lambda)$ $j\in I$ $e_{j}\pi,$ $f_{j}\pi\in$
$\mathrm{B}(\lambda)\cup\{0\}$ . ,
$\{$
$\mathrm{w}\mathrm{t}(\pi):=\pi(1)$ for $\pi\in \mathrm{B}(\lambda)$ ,
$\epsilon_{j}(\pi):=\max\{n\geq 0|e_{j}^{n}\pi\neq 0\}$ for $\pi\in \mathrm{B}(\lambda)$ and $j\in I$ ,
$\varphi_{j}(\pi):=\max\{n\geq 0|f_{j}^{n}\pi\neq 0\}$ for $\pi\in \mathrm{B}(\lambda)$ and $j\in I$ ,
, $\mathrm{B}(\lambda)$ ( $P$ weight lattice ) crystal .
3 [NS4] .
3. $\mathrm{i}$ $\mathrm{B}(\lambda)$ connected component . , level-zero dominant
$\lambda\in P$ , $\mathrm{B}(\lambda)$ crystal graph connected component
, , connected component .
, .
Remark 3.1.1 $([\mathrm{N}\mathrm{S}4, \S 3.1])$ . Level-zero dominant integral weight $\lambda$ } $\mathrm{h},$ $\lambda=$
$\sum_{\dot{\iota}\in I_{0}}m_{i}\varpi_{i}+n\delta$ ( $m_{i}\in \mathbb{Z}_{\geq 0}$ for $i\in I_{0}$ and $n\in \mathbb{Z}$) .
, $\lambda’=\sum_{:\in I_{0}}m_{i}w_{1}$ . , LS path root operators
, $\mathrm{B}(\lambda’)$ $\mathrm{B}(\lambda)$ , crystal , (crystal graph
. weight – $n\delta$-shift ) ,
, $n=0$ .
, level-zero dominant integral weight $\lambda=\sum_{i\in I_{0}}m_{i}w_{i}$ fix .
$\mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}_{\geq 2}(\lambda):=\{i\in I_{0}|m_{i}\geq 2\}$
Turn
$( \lambda):=\bigcup_{\geq 2}\{q/m_{i}:\in \mathrm{S}\mathrm{u}\mathrm{p}\mathrm{p}(\lambda)|1\leq q\leq m_{i}-1\}$
. $s:=\neq \mathrm{T}\mathrm{u}\mathrm{r}\mathrm{n}(\lambda)+1$ ,
Turn$(\lambda)\mathrm{U}\{0,1\}=\{0=:\tau_{0}<\tau_{1}<\tau_{2}<\cdots<\tau_{\epsilon-1}<\tau_{\delta}:=1\}$
. , $1\leq u\leq s-1$ , $\tau_{u}=q_{u}/p_{u}$
, $I_{0}$ ( $\lambda$ ,Pu) $:=\{i\in I_{0}|m_{i}\in p_{u}\mathbb{Z}\}$ .
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Theorem 3.1.2 ( $[\mathrm{N}\mathrm{S}4$ , Theorem 3.1.1]). (1) $\mathrm{B}(\lambda)\text{ }$ crystal graph $\text{ }\Leftrightarrow$ connected
component pair LS path – :
$(\lambda-N_{1}\delta, \ldots, \lambda-N_{\epsilon-1}\delta, \lambda ; \tau_{0}, \tau_{1}, \ldots, \tau_{s-1}, \tau_{s})$ ,
with
$N_{u}-N_{u+1} \in\sum_{j\in I_{0}(\lambda,p_{u})}m_{j}d_{j}\mathbb{Z}_{\geq 0}$
for $1\leq u\leq s-1$ . (311)
, $N_{s}:=0$ , $d_{j},$ $j\in I_{0}$ , $\{n\in \mathbb{Z}|w_{j}+n\delta\in Ww_{j}\}=\mathbb{Z}d_{j}$
.
(2) (3.1.1) pair shape $\lambda$ LS path .
, LS path , straight line $\pi_{\lambda}(t)=t\lambda,$ $t\in[0,1]$ , shape $\lambda$
LS path . $\mathrm{B}_{0}(\lambda)$ straight line $\pi_{\lambda}$ $\mathrm{B}(\lambda)$ connected
component .
(a) , root operators , $\mathrm{B}_{0}(\lambda)$ (3.1.1) LS path
connected compoenent , crystal , (crystal
graph weight – $\delta$ shift )
, Theorem 3.1.2 (1) , $\mathrm{B}(\lambda)$ crystal graph , $\mathrm{B}_{0}(\lambda)$ crystal
graph .
(b) , Theorem 3.1.2 ,
$(N_{1}, N_{2}, \ldots, N_{\epsilon-1})$ parametrize :
$N_{u}-N_{u+1} \in\sum_{j\in I_{0}(\lambda,p_{u})}m_{j}d_{j}\mathbb{Z}_{\geq 0}$ $(1 \leq u\leq s-1;N_{\iota}:=0)$
(a), (b) , $\mathrm{B}_{0}(\lambda)$ , $\mathrm{B}(\lambda)$
.
3.2 $\mathrm{B}_{0}(\lambda)$ crystal strucure . , connected
component $\mathrm{B}_{0}(\lambda)$ crystal . , ,
[NS3] .
cl : $\mathfrak{h}_{\mathrm{R}}^{*}arrow \mathfrak{h}_{\mathrm{R}}^{*}/\mathrm{R}\delta$ canonical projection path $\pi$ : $[0,1]arrow$
, $\mathrm{c}1(\pi)$ : $[0,1]arrow \mathfrak{h}_{\mathrm{R}}^{*}/\mathrm{R}\delta$ $(\mathrm{c}1(\pi))(t):=\mathrm{c}1(\pi(t)),$ $t\in[0,1]$ , ,
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$\mathrm{B}(\lambda)_{\mathrm{c}1}:=\{\mathrm{c}1(\pi)|\pi\in \mathrm{B}(\lambda)\}$ . [NS3]
.
Theorem 3.2.1. (1) $\mathrm{B}(\lambda)_{\text{ }1}$ (3.2.1) ( $P_{\mathrm{c}1}:=\mathrm{c}1(P)$ $\mathrm{w}\mathrm{e}\mathrm{i}\mathrm{g}\mathrm{h}\mathrm{t}$
lattice ) crystal structure :
$\{$
$e_{j}\mathrm{c}1(\pi)=\mathrm{c}1(e_{j}\pi)$ , $f_{j}\mathrm{c}1(\pi)=\mathrm{c}1(f_{j}\pi)$ ,
$\epsilon_{j}(\mathrm{c}1(\pi))=\epsilon_{j}(\pi)$ , $\varphi_{j}(\mathrm{c}1(\pi))=\varphi_{j}(\pi)$ ,
$\mathrm{w}\mathrm{t}(\mathrm{c}\mathrm{l}(\pi))=\mathrm{c}\mathrm{l}(\mathrm{w}\mathrm{t}(\pi))$ ,
for $\pi\in \mathrm{B}(\lambda)$ and $j\in I$ . (3.2.1)
, c1(O) $=0$ .
(2) $\lambda=\sum_{i\in I_{0}}m_{i}\varpi_{i}$ level-zero dominant integral weight . ,
$\mathrm{B}(\lambda)_{\mathrm{c}1}[] 2,$ $U_{q}’(\mathfrak{g})- \mathrm{m}\mathrm{o}\mathrm{d}\mathrm{u}\mathrm{l}\mathrm{e}\otimes_{1\in I_{0}}W(w:)^{\otimes m_{i}}$ crystal base . ,
$W(\varpi_{i})$ $[\mathrm{K}\mathrm{a}s2]$ level-zero fundamental $U_{q}’(\mathfrak{g})$-module .
, $\mathrm{B}(\lambda)_{\text{ }1}$ affinization , $\overline{\mathrm{B}(\lambda)_{\mathrm{c}1}}:=\mathrm{B}(\lambda)_{\mathrm{c}1}\cross$
$(a_{\overline{\mathit{0}}^{1}}\mathbb{Z})$ ( , $\mathrm{B}(\lambda)_{\mathrm{c}1}$ $a_{0}^{-1}\mathbb{Z}$ ). , $a\mathit{0}$
$a_{0}=$ ( $\delta$ 0 )$=$
, $\overline{\mathrm{B}(\lambda)_{\mathrm{c}1}}$ $(\eta, n)$ $\eta\otimes z^{n}$ . $\overline{\mathrm{B}(\lambda)_{\mathrm{c}1}}$ Kashiwara
operators $e_{j},$ $f_{j},$ $j\in I\text{ }$ ,
$e_{j}(\eta\otimes z^{n}):=(e_{j\eta})\otimes z^{n+\delta_{j},0a_{0}^{-1}}$ $f_{j}(\eta\otimes z^{n}):=(f_{j\eta})\otimes z^{n-\delta_{j,0a_{0}^{-1}}}$
. , wt : $\overline{\mathrm{B}(\lambda)_{\mathrm{c}1}}arrow P$ $\mathrm{w}\mathrm{t}(\eta\otimes z^{n}):=\mathrm{a}\mathrm{f}\mathrm{f}(\eta(1))+n\delta$ .
, aff: $\mathfrak{h}^{*}/\mathbb{Q}\deltaarrow \mathfrak{h}^{*}$ , $\mathrm{a}\mathrm{f}\mathrm{f}(\mathrm{c}1(\alpha_{j}))=\alpha_{j},$ $j\in I_{0}$ , , $\mathrm{a}\mathrm{f}\mathrm{f}(P_{\text{ }1})\subset P$
$\mathrm{c}1:\mathfrak{h}^{*}arrow \mathfrak{h}^{*}/\mathbb{Q}\delta$ section $\epsilon_{j},$ $\varphi_{j}$ : $\overline{\mathrm{B}(\lambda)_{\mathrm{c}1}}arrow \mathbb{Z}_{\geq 0}$
$\epsilon_{j}(\eta\otimes z^{n}):=\epsilon_{j}(\eta)$ $\varphi_{j}(\eta\otimes z^{n}):=\varphi_{j}(\eta)$
. , [$\mathrm{N}\mathrm{S}4$ , Proposition 4.1.2 and Theorem 4.2.2] ,
Theorem 3.2.2. $\lambda=\sum_{:\epsilon I_{0}}$ miwi level-zero dominant integral weight .







, $d_{\lambda}\in \mathbb{Z}_{>0}$ $\{m_{1}d_{1}\}_{i\in I_{0}}$ .
, connected component $\mathrm{B}_{0}(\lambda)$ , affinization $\overline{\mathrm{B}(\lambda)_{\mathrm{c}1}}$ subcrystal
. , $\Theta^{-1}(\mathrm{B}_{0}(\lambda))$ ? ,
.
Remark 3.2.3. (1) $\eta\in \mathrm{B}(\lambda)_{\mathrm{c}1}$ $\mathrm{c}1^{-1}(\eta)\cap \mathrm{B}_{0}(\lambda)\neq\emptyset$ (see
[$\mathrm{N}\mathrm{S}4$ , Lemma 4.2.3] $)$ .
(2) $\pi\in \mathrm{B}(\lambda)$ , $\pi(1)$ (see $[\mathrm{N}\mathrm{S}4$ , Lemma 2.6.4]):
$\pi(1)=\lambda-\alpha+n’\delta$, with $\alpha\in a_{0}Q_{+}1^{\mathrm{O}}\bm{\mathrm{t}}\mathrm{d}n’\in a_{\overline{\mathit{0}}^{1}}\mathbb{Z}$ .
, $Q_{+}:= \sum_{j\in I_{0}}\mathbb{Z}_{\geq \mathit{0}}\alpha_{j}\circ$ .
Theorem 3.2.4 ( $[\mathrm{N}\mathrm{S}4$ , Corollary 4.2.7]).
$\Theta^{-1}(\mathrm{B}_{0}(\lambda))=$ { $\eta\otimes z^{n}\in\overline{\mathrm{B}(\lambda)_{\mathrm{c}1}}|$ $(\mathrm{C})$ }
(C) $\pi\in \mathrm{c}1^{-1}(\eta)\cap \mathrm{B}_{0}(\lambda)$ , $\pi(1)=\lambda-\alpha+n’\delta$ ($a\in a_{0}^{-1}[mathring]_{+}_{Q},$ $n’\in a_{0}^{-1}\mathbb{Z}$ ;
Remark 3.2.3 ) , $n’-n\in d_{\lambda}\mathbb{Z}$ .
3.3 . (1) $\mathrm{B}(\lambda)$ crystal graph , $\mathrm{B}_{0}(\lambda)$ crystal graph
, $(N_{1}, N_{2}, \ldots, N_{s-1})$
parametrize (Thmrem 3.1.2):
$N_{u}-N_{u+1} \in\sum_{j\in I_{0}(\lambda,\mathrm{p}_{u})}m_{j}\mathbb{Z}\geq 0$
$(1\leq u\leq s-1;N_{s}:=0)$ .
(2) $\mathrm{B}_{0}(\lambda)$ , (C) $\overline{\mathrm{B}(\lambda)_{\text{ }1}}=\mathrm{B}(\lambda)_{\mathrm{c}1}\mathrm{x}$
$(a_{\overline{\mathit{0}}^{1}}\mathbb{Z})$ subcrystal (Theorem 3.2.4). , $\mathrm{B}(\lambda)_{\text{ }1}$ , level-
zero hndamental $U_{q}’(\mathfrak{g})$-module crystal baee (The-
orem 3.2.1).
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3.4 . $\lambda=m\varpi_{i}$ , $\mathrm{B}(\lambda)$ extremal weig.ht module
crystal $\mathrm{b}\mathrm{a}s\mathrm{e}$ , [NS1], [NS2] , .
, $\lambda$ $m\varpi_{i}$ , $\mathrm{B}(\lambda)$ extremal weight module crystal
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